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ABSTRACT
The effect of sunflower seed  flour supplementation on the quality characteristics of wheat flour cracker biscuits was studied. For this purpose, four experimental variants obtained by substituting wheat flour with 
different proportions (0%, 15%, 25%, and 35%) of sunflower seed flour, were used. The cracker biscuits with 
sunflower seed flour and the control samples were subjected to physico-chemical and organoleptic analyses. The 
cracker biscuits, prepared with sunflower seed flour up to a 35% level of supplementation in wheat flour, were 
found to be acceptable with respect to all sensory attributes. In the present study, significant improvement in the 
chemical composition (ash, fat, and crude protein) of wheat-flour cracker biscuits supplemented with sunflower 
seed flour was observed. This reflects the potential for use of sunflower seed flour, as a partial replacement for 
wheat flour, for enhancement of these nutrients/chemical constituents
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INTRODUCTION
The utilization of bakery products as the supplementation vehicle for different nutrients 
is progressing day by day. The bakery products 
in particular bread and cookies are used as main supplementation vehicle for nutrition purposes 
(Nadeem et al., 2010). Bakery products prepared 
from refined flour are nutritionally much poorer and 
do not adequately meet the requirements for many 
macro- or micro-nutrients (Nadeem et al., 2010). Also, 
wheat protein lacks the balance of essential amino 
acids- lysine, threonine and valine. Nutrition scientists 
are realizing that more attention should be paid to 
one’s daily intake of complex plant foods like seeds, nuts and whole grains. Adopting a diet based on more 
whole foods (like sunflower seeds) could instantly 
bring more nutrients in one’s daily intake. (Sabitha and 
Puraikalan, 2014). Sunflower seeds are a good source 
of unsaturated fat and can be added to bakery products 
(Sabitha and Puraikalan, 2014). 100g of sunflower 
seeds contain moisture 5.5%, protein 19.8g, fat 52.1g, 
fiber 1g, carbohydrate 17.9g, energy 620kcal, calcium 
280mg, phosphorus 670mg, and iron 5 mg (Gopalan 
et al., 2007). Sunflower seeds are a good source of 
plant protein, providing 6 grams or 12 percent of the Daily Value per ounce. Vitamin E is an antioxidant that may protect against heart disease by getting rid of harmful molecules called free radicals that can lead 
to atherosclerosis. Sunflower seeds are the best whole 
food source of vitamin E. Just one ounce of sunflower seeds provides 76 percent of the Recommended 
Dietary Allowance for vitamin E (Srivastava and Verma, 
2014) and can improve the nutritional quality of the 
diet (Holliday and Phillips, 2001). It has also been investigated that some elements can decrease the 
risk of some types of cancer, e.g., selenium (Nadeem 
et al., 2010). USDA (2016) provided the composition 
for mineral contents in sunflower seeds as per 100 g 
seeds containing calcium 78, iron 5.25mg, magnesium 
325mg, phosphorus 660mg, potassium 645mg, sodium 
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9mg, zinc 5 mg, copper 1.80mg, manganese 1.9 mg, and 
selenium 53.0mg. Selenium works with vitamin E as an antioxidant and protects cells from damage that may 
lead to cancer, heart disease, and other health problems 
(Srivastava and Verma, 2014). Cookies typically contain 
higher levels of sugar and fat, whereas crackers typically contain lower levels of those ingredients. Kweon et al. 
(2013) explain that gluten development is facilitated 
in lower-sugar cracker doughs during mixing and 
sheeting; this is a critical factor linked to baked-cracker 
quality. Therefore, soft wheat flours with greater gluten 
quality and strength are typically preferred for cracker production.This study was aimed at assessing the effect of 
sunflower seeds flour (SSF) supplementation on the 
quality characteristics of wheat flour-based cracker biscuits.
MATERIALS AND METHODS
Sunflower seeds were ground into powdered 
form and used for fortification in the biscuits flour. 
Other ingredients used were yeast, butter, sodium 
bicarbonate, salt, and water. The raw materials were 
purchased from specialized stores. Experimental 
cracker biscuits were produced from wheat flour blends 
containing 0% (100% wheat flour 000 type) and 15%, 
25% and 35% of SSF (as wheat flour replacement). The 
cracker biscuits prepared from wheat flour without SSF 
substitution served as the control. The control cracker 
biscuits (0% SSF) dough was produced in a laboratory 
mixer by kneading 1000g flour, 110g butter, 25g fresh 
yeast (Pakmaya Yeast Rompak, Romania), 35g iodized 
salt, 15g sodium bicarbonate and 450ml water; for the 
crackers with added SSF all the mentioned ingredients 
were kept as the same amount as for the control recipe, 
excepting the water and the fat quantities. The water 
amounts were: 350ml, 300ml, and 250ml, respectively, 
for cracker biscuits supplemented with 15% SSF, 25% 
SSF, and 35% SSF; the water addition was increased in order to obtain a similar  dough consistency as for the control dough. The butter amount used in the 
supplemented crackers formulation was decreased to 
60g for all  variants.  The process flow diagram for the 
cracker biscuit samples is shown in figure 1. 
The moisture, ash, fat, and protein for chemical 
determinations of the wheat flour, sunflower seed 
flour, and flour blends were determined according 
to the Romanian Official Methods	 (STAS 90-2007). 
Nitrogen (N) content was determined by Kjeldhal 
apparatus and crude protein was calculated utilizing 
5.7 as N conversion factor for wheat flour protein (SR 
ISO 1871/2002). The control sample cracker biscuits 
(0% SSF) and the biscuits with SSF were subjected to sensory analysis and physicochemical analysis. 
Moisture, ash, fat, and protein were determined by 
STAS 1227/3-90, while cracker biscuits with SSF were 
evaluated for overall acceptability (texture, colour, 
taste, odor and aroma) and the sensory evaluation was 
carried out as per 9 point Hedonic scale; the panell 
was formed by 25 semi trained judges (12 men and 
13 women), with a mean age of 26. The consumer test was carried out in the Sensory Analysis Laboratory of the Department of Food Engineering within University of Agricultural Sciences and Veterinary Medicine Cluj-
Napoca (Romania).
RESULTS AND DISCUSSION 
Some chemical parameters for wheat flour, 
sunflower seed flour, and flour blends (85:15%, 
75:25%, 65:35%) are shown in Table 1. High nutrient 
potential of sunflower seed flour is due in large part to the high content of protein and fat. According to the 
results shown in Table 1, the average of the protein 
content for the tested sunflower seed flour was 
22.30%, while average fat content was 37.03 %; these 
results show, that comparatively with the wheat flour, 
the protein content of the sunflower seed flour is 12.7% 
higher, while the fat content is 36.4% higher than the 
wheat flour (type 000).
According to the scientific literature, the total 
fat content of sunflower seed flour is between 26.47-51.58% and the total protein content is between 17.18-
26.89% (Nadeem et al., 2010; USDA, 2016). Our results are consistent with those from the literature.
As we expected, the results (Tab. 1) indicate that 
the addition of sunflower seed  flour increased total 
protein content of blends with about of 0,7% for each 
10% of sunflower seed flour added in blends with 
wheat flour. Regarding the fat content of blends, an average increment of 3.4% was found for each 10% of 
sunflower seed flour added in blends with wheat flour. 
It is thought that this fat increment is beneficial 
for human health because almost 90% of the sunflower seeds fat is unsaturated fat. Due to the role of tocopherols 
Fig.1. Cracker biscuits process flow diagram
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as natural antioxidants, it is believed that tocopherols reduce various human diseases especially caused by 
oxidative stress including cancer, cardiovascular and 
coronary heart diseases (Adams and Best, 2002). These results were consistent with Srivastava and Verma 
(2014), who reported that the crude protein content 
ranged between 13.25 to 14.79%, and total lipids 
ranged between 29.26 to 40 in blends of sunflower 
seed flour and wheat flour. 
Sunflower seed flour is a good source of minerals 
compared to the  refined wheat flour, as shown in Table 
1, and consecutively could increase the blends content 
in minerals. It contains more calcium, magnesium, 
iron, magnesium, phosphorus, potassium, sodium, 
zinc, copper,manganese and the selenium content is 
particularly high (USDA, 2016). The addition of SSF improved the physicochemical 
characteristics of the craker biscuits comparing to the 
control.  The values of analyzed parameters for cracker biscuits with SSF and for the control sample are shown in Table 2.
Regarding the crakers biscuits protein content, ash 
content, and fat content in relation to the SSF addition there is a direct proportional increase  between these parameters and the percentage of SSF incorporated. 
Since sunflower seeds proteins are rich in essential 
amino acids - lysine, threonine and valine, whereas 
cereal proteins are deficient in lysine, but have adequate 
amounts of sulphur amino acids, the combination of 
wheat and sunflower seeds  proteins could provide better overall essential amino acid balance.
Substituting wheat flour with 15%, 25%, and 35% 
SSF improved the sensory scores (fig.2.) for cracker biscuits. The mean regarding overall acceptability of 
crackers biscuts with sunflower seed flour are shown in 
fig. 2, revealing that the overall acceptability of 30% SSF 
was highest, while the 15% SSF had lowest acceptability. The increase in overall acceptability was due to the fat 
content of the sunflower seed flour, which significantly 
improved crackers biscuits texture and aroma. Similar 
results were reported by Škrbić and Filipčev (2008) for 
bread enriched with sunflower seeds flour.
However, more research is necessary in order to 
determine the functionality of the wheat-sunflower 
seeds blends since for the cracker production soft 
wheat flours with high gluten strength but low water-
holding capacity (WHC) are preferred. Water-holding 
capacity influences the mixing and baking parameters 
of bisquits and consecutively the sensory parameters 
like color and texture (Kweon et al., 2011). 
Tab.	2. Physicochemical characteristics of cracker biscuits produced with 
sunflower seed flour
Sample Quality parameters
Moisture, % Ash, % Fat, % Protein, %
Control (0% SSF*) 5.82 0.52 10.25 14.3815% SSF 5.65 2.42 11.13 15.4225% SSF 5.49 4.25 19.73 16.3735% SSF 5.38 6.03 28.93 17.12
*SSF = sunflower seed flour; All values are means of three replications
Tab.	1.	Chemical parameters for wheat flour, sunflower seed flour, and wheat- sunflower seed 
flour blends
Parameter Wheat flour (WF) Sunflower seed 
flour (SSF)
Wheat-Sunflower seed flour85:15%* 75:25%* 65:35%*
Moisture, % 13.70 3.10 10.70 10.50 10.20
Ash, % 0.48 4.39 1.79 2.51 3.01
Fat, % 0.60 37.03 20.70 23.7 27.50
Protein, % 11.5 22.30 18.25 19.02 19.79
*85:15%  = 85% wheat flour + 15% sunflower seed flour; 75:25% = 75% wheat flour + 25% sunflower seed flour; 65:35%  = 65% 
wheat flour + 35% sunflower seed flour; **Data represents means of three replications
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The experiment demonstrated that it is possible to 
use sunflower seed flour to partially substitute wheat 
flour in the elaboration of crakers biscuits. The crackers 
biscuits prepared with sunflower seed flour up to 
35% level of supplementation in wheat flour found to be acceptable with respect to all sensory attributes. 
It was concluded that the sunflower seeds flours 
supplemented wheat flour significantly improved 
the chemical composition (ash, crude fat, and crude 
protein) of biscuits as well as consumers acceptability. 
Therefore sunflower seed flour should be included in a daily diet plan through its incorporation into wheat 
flour used for production of crackers biscuits and the 
baking industry should focus on the fortification of 
bakery products with sunflower seed flour.
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Fig.	2. Sensory mean scores for the control sample (0% SSF) and cracker biscuits producedwith sunflower seed flour (15, 25 and 35% SSF)
